LECTURE 2 – AGRONOMY AND ITS SCOPE
______________________________________________________________________________
Agronomy - Definition
The term Agronomy is derived from two Greek words ‘Agros’ meaning ‘Field’ and ‘Nomos’ meaning ‘Manage’.

“Agronomy is a branch of applied science deals with the principles and practices of soil, water and crop management”.

Norman (1980) defined agronomy as “The science of manipulating the crop environmental complex with dual aims of improving agricultural productivity and gaining a degree of understanding of the process involved”.

The recent definition of agronomy “is the successful, sustainable, profitable, nutritionally secured, efficient crop production with least or no environmental degradation”.

Relation of Agronomy to other sciences

Agronomy is a synthesis of several disciplines like Soil science, Agricultural chemistry, Crop physiology, Plant ecology, Biochemistry and Economics. Soil physical, chemical and biological properties have to be understood thoroughly to effect modification of soil environment. Similarly, it is necessary to understand the physiology of crops to meet their requirements. Advances in economic analysis helped in production of crops economically. 

Agronomist aims to obtain maximum production at minimum cost. He exploits the knowledge developed by basic and applied science for higher crop production. Whatever may be the research findings of other scientists, Agronomist has to test their suitability in the field and accept them finally and also judge the reactions of farming community. He is a key person with working knowledge of all agricultural disciplines and coordinator of different subject matter specialists.

Scope of Agronomy

1. Agronomy is a dynamic discipline with the advancement of knowledge and better understanding of plant and environment, agricultural practices are modified and new practices developed for high productivity, for example availability of chemical fertilizer has necessitated the generation of knowledge on the method, quantity and time of application of fertilizers. Similarly, availability of herbicides for the control of weeds has led to development of knowledge about selectivity, time and method of application of herbicides. To overcome the problems, different management practices are developed.

2. Population pressure is increasing but area under cultivation is static, therefore more number of crops has to be grown on the same piece of land to increase the yield. As a result, intensive cropping has come into practice. 

3. New technology has to be developed to overcome the effect of moisture stress under dryland conditions. As new varieties of crops with high yield potential become available package of practices have to be developed to exploit their full potential.

4. Restoration of soil fertility, preparation of good seed bed, use of proper seed rates, correct dates of sowing for each improved variety, proper conservation and management of soil moisture and proper control of weeds are agronomic practices to make our limited land and water resources more productive.
Fundamental principles of Agronomy
1. Planning, programming and executing measures for maximum utilization of land, labour,  

       capital, sunshine, rainwater, temperature, humidity, transport and marketing facilities.
2. Choice of crop varieties adaptable to the particular agro-climate, land situation, soil fertility, season and method of cultivation and befitting to the cropping system.
3. Proper field management by tillage, preparing field channels and bunds for irrigation and drainage, checking soil erosion, leveling and adopting other suitable land improvement practices.
4. Adoption of multiple cropping and also mixed or intercropping to ensure harvest even under adverse environmental conditions.
5. Timely application of proper and balanced nutrients to the crop or crops in sequence and improvement of soil fertility and productivity.  Correction of ill-effects of soil reactions and conditions and increasing soil organic matter through the application of green manure, farm yard manure, organic wastes, bio-fertilizers and profitable recycling or organic wastes.
6. Choice of quality seed or seed material and maintenance of requisite plant density per unit area with healthy and uniform seedlings.
7. Proper water management with respect to crop, soil and environment through conservation and utilization of soil moisture as well as by water that is available in excess.  Efficient use of this water for life-saving or protective irrigation, scheduling irrigation at critical stages of crop growth and also growing crops in non-traditional seasons or belts with irrigation or rain or residual moisture.
8. Adoption of adequate, need-based, timely and exacting plant protection measures against weeds, insect-pests, pathogens, as well as climatic hazards and correction of deficiencies and disorders.
9. Adoption of suitable and exacting management practices including intercultural operations to get maximum benefit from dearer and difficult to get, low-monetary and non-monetary inputs.  Adequate input supply should not be a substitute for deficiencies in management practices.
10. Adoption of suitable method and time of harvesting of crop to reduce field-damage and to release land for succeeding crop(s) and efficient utilization of residual moisture, plant nutrients and other management practices.  Adoption of suitable post-harvest technologies.

Role of Agronomist


Agronomist exploits the knowledge of the basic and applied sciences to maximize crop production at minimum cost. Agronomists are concerned with deriving efficient technology of crop production activities like
a. Land Preparation: Developing efficient and economic field preparation methods depending on crop, season and resource availability. Developing machineries in co-ordination with Agricultural Engineers.

b. Selection of crops: Involved in selecting suitable crop and variety in accordance with the season, soil and farmers preference.

c. Sowing / Planting: Develop efficient method of sowing / planting and standardized spacing / plant geometry to maintain optimum plant population and in turn better yield.

d. Nutrient management: Identify various nutrients required by the crop taking crop demand and soil fertility in to consideration. He is also responsible for deriving optimum time and method of application of these nutrients.

e. Weed management: Agronomist is responsible for selecting better weed management practices viz., mechanical / physical or cultural / agronomic or biological or chemical or integration of two or more methods.

f. Irrigation management: Selection of proper irrigation method, time and quantity of application based on crop water need and its availability.

g. Crop planning / cropping system: Identifying the crop sequence, inter / mixed cropping for efficient utilization of available resources to maximize farm income.

h. Harvesting and Processing: Responsible for deriving efficient method and time of harvesting & processing.    
Overall, Agronomist is like a Physician
NATIONAL & INTERNATIONAL AGRICULTURAL RESEARCH INSTITUTES IN INDIA

Deemed Universities - Four
	1.
	ICAR- IARI
	ICAR-Indian Agricultural Research Institute 
	New Delhi

	2.
	ICAR- NDRI
	ICAR-National Dairy Research Institute 
	Karnal

	3.
	ICAR- IVRI
	ICAR-Indian Veterinary Research Institute 
	Izatnagar

	4.
	ICAR- CIFE
	ICAR-Central Institute on Fisheries Education 
	Mumbai


Central Institutions - 64
	Sl.
	Institute
	Abbreviation
	Location

	1.
	ICAR-CIARI
	ICAR-Central Island Agricultural Research Institute 
	Port Blair

	2.
	CAZRI
	ICAR-Central Arid Zone Research Institute 
	Jodhpur

	3.
	CARI
	ICAR-Central Avian Research Institute 
	Izatnagar

	4.
	CIFRI
	ICAR-Central Inland Fisheries Research Institute 
	Barrackpore

	5.
	CIBA
	ICAR-Central Institute Brackishwater Aquaculture 
	Chennai

	6.
	CIRB
	ICAR-Central Institute for Research on Buffaloes 
	Hissar

	7.
	CIRG
	ICAR-Central Institute for Research on Goats 
	Makhdoom

	8.
	CIAG
	ICAR-Central Institute of Agricultural Engineering 
	Bhopal

	9.
	CIAH
	ICAR-Central Institute for Arid Horticulture 
	Bikaner

	10.
	CICR
	ICAR-Central Institute of Cotton Research 
	Nagpur

	11.
	CIFT
	ICAR-Central Institute of Fisheries Technology 
	Cochin

	12.
	CIFA
	ICAR-Central Institute of Freshwater Aquaculture 
	Bhubneshwar

	13.
	CIRCOT
	ICAR-Central Institute of Research on Cotton Technology 
	Mumbai

	14.
	CISTH
	ICAR-Central Institute of Sub Tropical Horticulture 
	Lucknow

	15.
	CITH
	ICAR-Central Institute of Temperate Horticulture 
	Srinagar

	16.
	CIPHET
	ICAR-Central Institute on Post Harvest Engineering and Technology 
	Ludhiana

	17.
	CMFRI
	ICAR-Central Marine Fisheries Research Institute 
	Kochi

	18.
	CPCRI
	ICAR-Central Plantation Crops Research Institute 
	Kasargod

	19.
	CPRI
	ICAR-Central Potato Research Institute 
	Shimla

	20.
	CRIJAF
	ICAR-Central Research Institute for Jute and Allied Fibres 
	Barrackpore

	21.
	CRIDA
	ICAR-Central Research Institute of Dryland Agriculture 
	Hyderabad

	22.
	NRRI
	ICAR-National Rice Research Institute 
	Cuttack

	23.
	CSWRI
	ICAR-Central Sheep and Wool Research Institute
	Avikanagar (Raj)

	24.
	IISWC
	ICAR- Indian Institute of Soil and Water Conservation 
	Dehradun

	25.
	CSSRI
	ICAR-Central Soil Salinity Research Institute 
	Karnal

	26.
	CTRI
	ICAR-Central Tobacco Research Institute 
	Rajahmundry

	27.
	CTCRI
	ICAR-Central Tuber Crops Research Institute 
	Trivandrum

	28.
	RCER
	ICAR-ICAR Research Complex for Eastern Region 
	Patna

	29.
	RCNEHR
	ICAR-ICAR Research Complex for NEH Region 
	Barapani

	30.
	CCARI
	ICAR-Central Coastal Agricultural Research Institute 
	Ela, Old Goa

	31.
	IASRI
	ICAR-Indian Agricultural Statistics Research Institute 
	New Delhi

	32.
	IGFRI
	ICAR-Indian Grassland and Fodder Research Institute 
	Jhansi

	33.
	IIAT
	ICAR-Indian Institute of Agricultural Biotechnology 
	Ranchi

	34.
	IIHR
	ICAR-Indian Institute of Horticultural Research 
	Bengaluru

	35.
	IINRG
	ICAR-Indian Institute of Natural Resins and Gums 
	Ranchi

	36.
	IIPR
	ICAR-Indian Institute of Pulses Research 
	Kanpur

	37.
	IISS
	ICAR-Indian Institute of Soil Sciences 
	Bhopal

	38.
	IISR
	ICAR-Indian Institute of Spices Research 
	Calicut

	39.
	IISR
	ICAR-Indian Institute of Sugarcane Research 
	Lucknow

	40.
	IIVR
	ICAR-Indian Institute of Vegetable Research 
	Varanasi

	41.
	NAARM
	ICAR-National Academy of Agricultural Research & Management 
	Hyderabad

	42.
	NIBSM
	ICAR-National Institute of Biotic Stresses Management 
	Raipur

	43.
	NIASM
	ICAR-National Institute of Abiotic Stress Management
	Malegaon, Maharashtra

	44.
	NIANP
	ICAR-National Institute of Animal Nutrition and Physiology 
	Bengaluru

	45.
	NIRJAFT
	ICAR-National Institute of Research on Jute & Allied Fibre Technology 
	Kolkata

	46.
	NIVEDI
	ICAR-National Institute of Veterinary Epidemiology and Disease Informatics
	Hebbal, 
Bengaluru

	47.
	SBI
	ICAR-Sugarcane Breeding Institute 
	Coimbatore

	48.
	VPKAS
	ICAR-Vivekananda Parvatiya Krishi Anusandhan Sansthan 
	Almora

	49.
	CIRC
	ICAR-Central Institute for Research on Cattle   
	Meerut (UP)

	50.
	NIHSAD
	ICAR-National Institute of High Security Animal Diseases 
	Bhopal

	51.
	IIMR
	ICAR-Indian Institute of Maize Research 
	New Delhi

	52.
	CAFRI
	ICAR- Central Agroforestry Research Institute  
	Jhansi

	53.
	NIAEPR
	ICAR-National Institute of Agricultural Economics and Policy Research 
	New Delhi

	54.
	IIWBR
	ICAR- Indian Institute of Wheat and Barley Research 
	Karnal

	55.
	IIFSR
	ICAR- Indian Institute of Farming Systems Research 
	Modipuram

	56.
	IIMR
	ICAR- Indian Institute of Millets Research 
	Hyderabad

	57.
	IIOR
	ICAR- Indian Institute of Oilseeds Research 
	Hyderabad

	58.
	IIOPR
	ICAR- Indian Institute of Oil Palm Research   
	Pedavegi, West Godawari

	59.
	IIWM
	ICAR- Indian Institute of Water Management 
	Bhubaneshwar

	60.
	IIRR
	ICAR-Indian Institute of Rice Research 
	Hyderabad

	61.
	CIWA
	ICAR- Central Institute for Women in Agriculture 
	Bhubaneshwar

	62.
	CCRI
	ICAR-Central Citrus Research Institute 
	Nagpur

	63.
	IISR
	ICAR-Indian Institute of Seed Research 
	Mau (UP)

	64.
	IARI
	ICAR-Indian Agricultural Research Institute 
	Jharkhand


National Research Centers - 15
	1.
	ICAR-NRCB
	ICAR-National Research Centre for Banana 
	Trichi

	2.
	NRCG
	ICAR-National Research Centre for Grapes 
	Pune

	3.
	NRCL
	ICAR-National Research Centre for Litchi 
	Muzaffarpur

	4.
	NRCP
	ICAR-National Research Centre for Pomegranate 
	Solapur

	5.
	NRCC
	ICAR-National Research Centre on Camel 
	Bikaner

	6.
	NRCE
	ICAR-National Research Centre on Equines 
	Hisar

	7.
	NRCM
	ICAR-National Research Centre on Meat 
	Hyderabad

	8..
	NRCM
	ICAR-National Research Centre on Mithun 
	Medziphema, Nagaland

	9.
	NRCO
	ICAR-National Research Centre on Orchids 
	Pakyong, Sikkim

	10.
	NRCP
	ICAR-National Research Centre on Pig 
	Guwahati

	11.
	NRCPB
	ICAR-National Research Centre on Plant Biotechnology 
	New Delhi

	12.
	NRCSS
	ICAR-National Research Centre on Seed Spices 
	Ajmer

	13.
	NRCY
	ICAR-National Research Centre on Yak 
	West Kemang

	14.
	NCIPM
	ICAR-National Centre for Integrated Pest Management 
	New Delhi

	15.
	NRCIF
	National Research Centre on Integrated Farming 
	Motihari


National Bureaux - 6
	1.
	ICAR-NBPGR
	ICAR-National Bureau of Plant Genetics Resources 
	New Delhi

	2.
	NBAIM
	ICAR-National Bureau of Agriculturally Important Micro-organisms 
	Mau, Uttar Pradesh

	3.
	NBAIR
	ICAR-National Bureau of Agricultural Insect Resources 
	Bengaluru

	4.
	NBSSLUP
	ICAR-National Bureau of Soil Survey and Land Use Planning 
	Nagpur

	5.
	NBAGR
	ICAR-National Bureau of Animal Genetic Resources 
	Karnal

	6.
	NBFGR
	ICAR-National Bureau of Fish Genetic Resources 
	Lucknow


Directorates/Project Directorates - 13
	1.
	ICAR-Directorate of Groundnut Research 
	Junagarh

	2.
	ICAR-Directorate of Soybean Research 
	Indore

	3.
	ICAR-Directorate of Rapeseed & Mustard Research 
	Bharatpur

	4.
	ICAR-Directorate of Mushroom Research 
	Solan

	5.
	ICAR-Directorate on Onion and Garlic Research 
	Pune

	6.
	ICAR-Directorate of Cashew Research 
	Puttur

	7.
	ICAR-Directorate of Medicinal and Aromatic Plants Research 
	Anand

	8.
	ICAR-Directorate of Floricultural Research 
	Pune

	9.
	ICAR-Directorate of Weed Research 
	Jabalpur

	10.
	ICAR-Project Directorate on Foot & Mouth Disease 
	Mukteshwar

	11.
	ICAR-Directorate of Poultry Research 
	Hyderabad

	12.
	ICAR-Directorate of Knowledge Management in Agriculture  
	New Delhi

	13.
	ICAR-Directorate of Cold Water Fisheries Research
	Bhimtal, Nainital


INTERNATIONAL RESEARCH INSTITUTES

	1.
	AVRDC
	Asian Vegetable Research and Development Centre
	Taiwan

	2.
	CGIAR
	Consultative Group on International Agricultural Research
	Washington

	3.
	CIAT
	International Centre for Tropical Agriculture
	Columbia

	4.
	CIFOR
	Centre for International Forestry Research
	Indonesia

	5.
	CIMMYT
	International Centre for Maize and Wheat Development
	Mexico

	6.
	CIP
	International Potato Centre
	Peru (South America)

	7.
	FAO
	 Food and Agricultural Organization
	Rome (Italy)

	8.
	IBPGR
	International Board for Plant Genetic Resources
	Rome (Italy)

	9.
	ICARDA
	International Center for Agricultural Research in the Dry Areas
	Aleppo, Syria

	10.
	ICRAF
	International Centre for Research in Agro-Forestry
	Nairobi, Kenya

	11.
	ICRISAT
	International Crops Research Institute for the Semi-Arid Tropics
	Hyderabad, India

	12.
	IFPRI
	International Food Policy Research Institute
	Washington

	13.
	IIMI
	International Irrigation Management Institute 
	Colombo, 
Sri Lanka

	14.
	IITA
	International Institute for Tropical Agriculture
	Nigeria

	15.
	ILRI
	International Livestock Research Institute
	Nairobi, Kenya

	16.
	IRRI
	International Rice Research Institute
	Manila, Philippines

	17.
	ISNAR
	International Service for National Agricultural Research
	Netherlands

	18.
	WARDA
	West Africa Rice Development Association
	West Africa

	19.
	WMO
	World Meteorological Organization
	Geneva
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State Agricultural Universities

	Andhra Pradesh

	1
	Acharya NG Ranga Agricultural University, Guntur

	2
	Dr. YSRHU (APHU), Venkataramannagudem

	3
	Sri Venkateswara Veterinary University, Tirupati

	Assam

	4
	Assam Agricultural University, Jorhat

	Bihar

	5
	Bihar Agricultural University, Sabour, Bhagalpur

	6
	Bihar Animal Sciences University, Patna

	Chhattisgarh

	7
	Indira Gandhi Krishi Viswa Vidhyalaya, Raipur

	8
	Chhattisgarh Kamdhenu Visvavidyalaya, Durg

	Gujarat

	9
	Sardar Krushinagar Dantiwada Agricultural University, Dantiwada

	10
	Anand Agricultural University, Anand

	11
	Navsari Agricultural University, Navsari

	12
	Junagarh Agricultural University, Junagarh

	13
	Kamdhenu University, Gandhinagar

	Haryana

	14
	Chaudhary Charan Singh Haryana Agricultural University, Hisar

	15
	Lala Lajpat Rai University of Veterinary & Animal Sciences, Hisar

	16
	Haryana State University of Horticultural Sciences, Karnal 

	Himachal Pradesh

	17
	Ch. Sarwan Kumar Himachal Pradesh Krishi Viswavidyalaya, Palampur

	18
	Dr. Yaswant Singh Parmar University of Horticulture & Forestry, Solan

	Jharkhand

	19
	Birsa Agricultural University, Ranchi

	Jammu & Kashmir

	20
	Sher-e-Kashmir University of Agricultural Science & Technology, Srinagar

	21
	Sher-e-Kashmir University of Agricultural Science & Technology, Jammu

	Karnataka

	22
	University of Agricultural Sciences, Bangalore

	23
	Karnataka Veterinary, Animal and Fisheries Sciences University, Bidar

	24
	University of Agricultural Sciences, Raichur

	25
	University of Agricultural Sciences, Dharwad

	26
	University of Horticulture Science, Bagalkot

	27
	University of Agriculture & Horticulture Sciences, Shimoga

	Kerala

	28
	Kerala Agricultural University, Thrissur

	29
	Kerala University of Fisheries and Ocean Studies, Panangad, Kochi

	30
	Kerala Veterinary and Animal Sciences University, Pookode, Wayanand, Kerala

	Madhya Pradesh

	31
	Rajmata Vijayaraje Scindia Krishi VishwaVidyalaya, Gwalior

	32
	Nanaji Deshmukh Pashu ChikitsaVisvaVidyalaya, Jabalpur

	33
	Jawaharlal Nehru Krishi Viswa Vidyalaya, Jabalpur

	Maharashtra

	34
	Dr. Balaesahib Sawant Kokan KrishiVidyapeeth, Dapoli

	35
	Maharastra Animal & Fisheries. Sciences University, Nagpur

	36
	Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani

	37
	Matatam Phule Krishi Vidyapeeth, Rahuri

	38
	Dr. Punjabrao Deshmukh KrishiViswaVidyalaya, Akola

	Orissa

	39
	Orissa University of Agricultural & Technology, Bhubaneswar

	Punjab

	40
	Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana

	41
	Punjab Agricultural University, Ludhiana

	Rajasthan

	42
	Maharana Pratap University of Agriculture & Technology, Udaipur

	43
	Swami Keshwanand Rajasthan Agricultural University, Bikaner

	44
	Rajasthan University of Veterinary & Animal Sciences, Bikaner

	45
	SKN Agriculture University, Jobner

	46
	Agriculture University, Kota

	47
	Agriculture University, Jodhpur

	Tamil Nadu

	48
	Tamil Nadu Agricultural University, Coimbatore

	49
	Tamil Nadu Veterinary & Animal Sciences University, Chennai

	50
	Tamil Nadu Fisheries University, Nagapattinam

	Telangana

	51
	Sri Konda Laxman Telangana State Horticultural University, Hyderabad

	52
	Sri PV Narsimha Rao Telangana Veterinary University, Hyderabad

	53
	Professor Jayashankar Telangana State Agricultural University, Hyderabad

	UttraKhand

	54
	G.B. Pant University of Agriculture & Technology, Pantnagar

	55
	VCSG Uttarakhand University of Horticulture & Forestry, Bharsar

	Uttar Pradesh

	56
	Chandra Shekhar Azad University of Agricultural & Technology, Kanpur

	57
	Narendra Deva University of Agriculture & Technology, Faizabad

	58
	Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut

	59
	U.P. Pt. Deen Dayal Upadhyaya Pashu Chikitsa VigyanVishwaVidhyalaya Evem Go Anusandhan Sansthan, Mathura

	60
	Banda University of Agricultural and Technology, Banda

	61
	Sam Higginbottom University of Agriculture, Technology & Sciences, Allahabad

	West Bengal

	62
	Bidhan Chandra Krishi Viswa Vidhyalaya, Mohanpur

	63
	West Bengal University of Animal & Fishery Sciences, Kolkata

	64
	Uttar Banga Krishi Viswavidhyalaya, Cooch Behar


IMPORTANCE EVENTS OF AGRICULTURE IN INDIA
1788 First attempt at cotton crop improvement in Bombay province

1827 First agricultural society at Calcutta

1864 First model agricultural farm at Saidapet, Tamil Nadu

1871 Department of Agriculture created

1878 Higher Education in Agriculture at Coimbatore

1880 First Report of Famine Commission (Famine during 1876-77)
1893 Second report of Famine Commission

1901 Third report of Famine Commission

1901 First Irrigation Commission

1902 Introduction of large scale cultivation of groundnut

1903 Imperial Agricultural research Institute at Pusa, Bihar

1912 Imperial Sugarcane Breeding Station at Coimbatore

1926 Royal Commission on Agriculture

1929 Imperial (Indian) Council of Agricultural Research at Delhi

1936 IARI shifted to Delhi

1942 Grow More Food Campaign

1946 Central Rice Research Institute

1956 Project for Intensification of Regional Research on Cotton, Oilseeds and Millets  

1960 Intensive Agriculture District Programme (IADP)

1963 National Seed Corporation

1965 Intensive Agriculture Area Programme (IIAP)

1965 National Demonstration Programme

1965 All India Coordinated Rice Improvement Project, Hyderabad

1966 HYV Programme

1966 Multiple Cropping Schemes

1970 Drought Prone Area Programme

1971 All India Coordinated Project for Dryland Agriculture

1972 ICRISAT

1973 Minikit Trails Programme

1974 Command Area Development

1975 Release of first cotton hybrid in India

1976 Report of National Commission on Agriculture

1976 Integrated Rural Development Programme (IRDP)

1977 Training and Visit (T&V) System

1979 National Agriculture Research Project (NARP)

1982 National Bank for Agriculture and Rural Development (NABARD)
1985 CRIDA
1986 Establishment of Technology mission on oilseeds

1993 Release of First rice hybrid in India

1998 National Agricultural Technology Project (NATP)
2006 National Agricultural Innovative Project (NAIP)

ITDA - Integrated Tribal Development Agency

SFDA - Small Farmers Development Agency

HADP - Hill Area Development Project Special Programme for Horticultural Crops

DRDA - District Rural Development Agency

· World Meteorology Day
 – 23rd March

· ICAR Day


 – 16th July

· World Biofuel day 

 – 10th August

· World Ozone Day 

 – 16th September

· World Food Day

 – 16th October
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